
AN ESTIMATE OF THE MIGRATORY TIMING OF SOCKEYE SALMON

INTO UPPER COOK INLET, ALASKA, IN 1990
USING A TEST FISHERY

By: Kenneth E. Tarbox

Regional Information Report' No. 2S91-6

Alaska Department Of Fish And Game
Division Of Commercial Fisheries

333 Raspberry Road

Anchorage, Alaska 99518

June 1991

lContribution 91-6 from the Soldotna area office. The Regional Information

Report Series was established in 1987 to provide an information access system

for all unpublished divisional reports. These reports frequently serve

diverse ad hoc informational purposes or archive basic uninterpreted data. To

accommodate timely reporting of recently collected information, reports in

this series undergo only limited internal review and may contain preliminary

data; this information may be subsequently finalized and published in the

formal literature. Consequently, these reports should not be cited without

prior approval of the author or the Division of Commercial Fisheries.



LIST OF APPENDICES

Table

Paqe

A.1 - Summary of pink salmon fishing effort, daily and
cumulative catch, and daily and cumulative CPUE,Upper Cook Inlet offshore test fish project, 1990 ..........

19

A.2 - Estimated pink salmon catch by date and station,
Upper Cook Inlet offshore test fish project, 1990 ..........

20

A.3 - Estimated pink salmon CPUE by date and station,
Upper Cook Inlet offshore test fish project, 1990 ..........

21

B.1 - Summary of chum salmon fishing effort, daily and
cumulative catch, and daily and cumulative CPUE,Upper Cook Inlet offshore test fish project, 1990 ....... '"

22

B.2 - Estimated chum salmon catch by date and station,
Upper Cook Inlet offshore test fish project, 1990 ..........

23

B.3 - Estimated chum salmon CPUE by date and station,
Upper Cook Inlet offshore test fish project, 1990 ..........

24

C.1 - Summary of coho salmon fishing effort, daily and
cumulative catch, and daily and cumulative CPUE,Upper Cook Inlet offshore test fish project, 1990 ..........

25

C.2 - Estimated coho salmon catch by date and station,

Upper Cook Inlet offshore test fish project, 1990

C.3 - Estimated coho salmon CPUE by date and station,

Upper Cook Inlet offshore test fish project, 1990

26

27

0.1 - S~mmary of chinook salmon fishing effort, daily and
cumulative catch, and daily and cumulative CPUE,

Upper Cook Inlet offshore test fish project, 1990 28

0.2 - Estimated chinook salmon catch by date and station,

Upper Cook Inlet offshore test fish project, 1990 29

0.3 - Estimated chinook salmon CPUE by date and station,

Upper Cook Inlet offshore test fish project, 1990 30

E.1 - Entry pattern of sockeye salmon into Upper Cook Inlet,
Alaska in 1990 as estimated from daily CPUE measured at
the latitude of Anchor Point 31

F.1 - Chemical and physical observations made in Upper
Cook Inlet, Alaska during the conduct of the 1990
offshore test fish project 32

iv



ABSTRACT

During the 1990 Upper Cook Inlet, Alaska commercial salmon fishing season a test
fishery was used to estimate the timing of sockeye salmon (Oncorhynchus nerka)

to the Inlet. The fishery operated from 1 July to 30 July and captured 2042

sockeye salmon (1357.6 CPUE points). Mean date of the return was 18 July and the

test fishery encompassed approximately 91% of the run.

KEY WORDS: Salmon, Oncorhynchus, Upper Cook Inlet, Alaska, test fishery,

migratory behavior
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INTRODUCTION

In 1979, the Alaska Department of Fish and Game (ADF&G) began a test fishing

project near the southern boundary of the Upper Cook Inlet (UCI) salmon

management area (Figure 1). The objective of this project was to estimate the

total return of sockeye salmon (Oncorhynchus nerka) to UCI during the fishing

season before they reached commercial fishing areas. Such information would help

ADF&G management biologists determine how best to set fishing time and area for
commercial harvests of sockeye salmon surplus to spawning goals. Test fishing

results have been reported annually since 1979 (Waltemyer 1983a, 1983b, 1986a,

1986b, Hilsinger and Waltemyer 1987, Hilsinger 1988, Tarbox and Waltemyer 1989,

Tarbox, 1990). This report presents the results of the 1990 test fishing

project.

METHODS

Test Fish Sampling

Sockeye salmon returning to Upper Cook Inlet were sampled by fishing

geographically fixed stations between Anchor Point and Red River Delta (Figure

1). Stations were numbered consecutively from east to west. Station locations

were determined from LORAN C coordinates. The test fishing vessel sampled

stations 2, 4, 5, 6, 7 and 8 on one day. The following day, the vessel sampled
stations 9, 7, 6, 5 and 3. This same routine was followed throughout the

sampling period.

Sampling started on 1 July in 1990 and continued through 30 July. The chartered
vessel, F/V Corrina Kay, used 200 fm (4 shackles at 50 fm each) of 2.1 cm (5 1/8

in) multifilament gill net during test fishing. Drift gill net web

specifications were: filament size number 53/S6F, 45 meshes deep, double knot

construction, and Super Crystal shade number 1.

All salmon captured were identified by species. All sockeye salmon were measured

for length (mid-eye to fork of tail in mm). The number of each species caught

at each station was expressed as a catch per unit of effort (CPUE) statistic:

100 fm x 60 min x number of fish

fm of gear x MFT

where: CPUEs = CPUE for station s, and
MFT = mean fishing time.



Mean fishing time was calculated as:

MFT = (C _ B) + [B - A] + [D - C]

2

where: A = time net deployment started,

B = time net fully deployed,
C = time net retrieval started, and

D = time net fully retrieved.

Once deployed at a station, gill nets fished 30 min before retrieval started.

Daily CrUE (CrUEd) was calculated as:

n

CrUEd =.L:.. CrUEs
s=l

If a station was not fished, the CrUE value for that station was estimated by a

simple linear interpolation procedure (i.e., the mean value of the previous and

following day's CrUE values).

The following physical and chemical measurements were taken at the start of each

set: air and water temperature (at 1 m below the surface), wind velocity and
direction, tide stage, water depth and clarity, and salinity. Air temperature,

water temperature, and salinity were measured using a YSI salinity/temperature

meter. Wind speed was measured in knots and direction was recorded as (0) no

wind, (1) north, (2) northeast, (3) east, (4) southeast, (5) south, (6)

southwest, (7) we~t, or (8) northwest. Tide stage was classed as flood, ebb or

slack by observing the movement of the vessel while drifting with the gill net.

Water depth was measured in fathoms (fm) using a Simrad echo sounder, and water

clarity was measured in meters (m) using a 17.5 cm secchi disk.

Describing the Salmon Migration

Catchability, the fraction of the available population taken by a defined unit

of fishing effort, was estimated as:

where: qd = estimated catchability on day d,

rd = adjusted cumulative total return on day d, and

Cd = cumulative CrUE on day d.

2
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Passage rate, the expansion factor used to convert CPUE in estimated numbers of

salmon passing the test fishing transect, was calculated as:

PR = l/qd = passage rate

Because the test fishery did not encompass the entire sockeye salmon run, the

total CPUE for the test fishery was estimated after the season using the

following relationship:

where: CPUEt = total estimated CPUE for the season,

CPUEf = cumulative CPUE through final day, f, of test fishing,

Ht = total commercial harvest for the season

H(f+2) = total commercial catch through final day of test fishery
(f+2), and

2 = number of days it takes salmon to travel from test fishery
to commercial harvest areas.

Estimates of CPUEt and CPUEd values were used to estimate daily and cumulative

proportions of CPUEt, based on a non-linear model:

Yd = 1/(1 + e -(8+bd»)

where:

y~ = cumulative proportion of CPUE or return on day d,a and 0 = coefficients of model, a = - 5.7913 b = 0.2259

d = day of observation.

To calculate mean date of return, the following formula was used:

M = a/b

where: M = mean date of return,

RESULTS

A total of 2042 sockeye salmon, 198 pink salmon (0. gorbuscha), 601 chum salmon

(0. keta), 450 coho salmon (0. kisutch), and 5 chinook salmon (0. tshawytscha)

were captured during the 1990 test fishery (Table 1, Appendix A-D). Daily

sockeye salmon catches ranged from 5 to 280 fish (Table 1).

3
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Sockeye salmon daily CPUE values ranged from 4.1 on 15 July to 166 on 21 July. '

Cumulative total CPUE for the duration of the project was 1357.6 (Table 1, Figure •

2 and 3). Using post season commercial harvest and escapement figures, test
fishing spanned approximately 96.7% of the total run. Therefore, total CPUE for

the test fishery would have been 1404 if test fishing had continued throughout
the duration of the run.

Sockeye salmon catches along the transect were similar to the distribution of

CPUE values. Approximately 94% of the total sockeye salmon catch and 93% of the

total CPUE occurred at stations 5, 6, 7 and 8 (Table 2 and 3).

Examination of daily and cumulative proportions (estimated post season) of the

sockeye salmon run to UCI suggested that only 1.8% of the run had passed the

transect prior to the start of test fishing on 1 July and that the return was 93%

completed at the termination of the project (Appendix E; Figure 4). The mean
date of the run was 18 July 1990 which was 4 d late relative to the historic

average (Table 4).

The total sockeye salmon run to UCI in 1990 was estimated at 5.0 million fish of

which 3,604,064 were harvested in the commercial fishery (Table 5). Estimate of

passage rate for the season was 3,561 sockeye salmon per CPUE index point.

Water temperatures measured along the transect generally increased during the

season from a low of 9.5°C early in July to a high of 13°C in mid-July (Appendix

F). Air temperatures fluctuated between lOoC and nOc during the project

(Appendix F). Salinity measurements ranged from 16 ppt to 32 ppt with a

noticeable decline in average salinities as the season progressed (Appendix F).
Wind velocities were generally moderate. However, on 6 days winds of 20 knots

or greater were recorded (Appendix F). Wind direction was typically from the
southwest or northwest.

During the commercial salmon fishing season five estimates of the sockeye salmon

total return were made (Table 6). The initial estimate on 10 July was 3.6
million fish which was 28% below the actual return. As the season progressed the

estimate increased to 5.0 million fish on 13 July which was the actual total
return. Estimates remained near 5.0 million fish for the remainder of the season

(Table 6). Estimates of total CPUE from the test fishery ranged from 819 to 1357

(Table 7). The number of sockeye salmon per index point (passage rate) varied
from 3,626 on 21 July to 4,669 on 16 July (Table 8).

DISCUSSION

The primary objective of the offshore test fish project is to make reliable and
accurate estimates of the total sockeye salmon return to UCI during the

commercial fishing season. In this context, results from the 1990 season were

excellent. At approximately the 20% point of the return the estimate of total
return was 5.0 million fish. This matched the actual return. Estimates made

after this date stayed within 6% of this value.

Tarbox and Waltemyer (1989) discuss sources of error associated with offshore

test fish data collection and analysis. No procedural changes were made in the

4
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program in 1990. Therefore, as noted by Tarbox and Wa ltemyer (1989), 1ate

returns tend to have less error in selection of the proper run timing curve for

comparison. This unquestionably contributed to the accuracy of the 1990
estimates.

In addition to timing, the estimate of passage rate is critical to proper data

analysis. Consistent with previous years the passage rate increased to a high
during the peak of the season and then declined. Obviously, offshore test fish

catches are not proport iona 1 to abundance. Further research into adequate

sampling power is critical to the over all success of this program.

5
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Table 1. Summary of sockeye salmon salmon fishing effort, daily and cumulative

catch, and daily and cumulative CPUE, Upper Cook Inlet offshore test
fish project, 1990.

MeanCatchCPUE

Number
Fishing Mean

of
Time Length

Date

Stations(min)DailyCumDailyCum(mm)

01-Jul

6236.5212116.916.9542

02-Jul

5197.06274.421.3542

03 -Jul

6225.0214815.837.1552

04-Jul

5181. 57555.642.7576

05-Jul

6228.55511041.784.4565

06-Jul

5 .177 .091197.391.7510

1111I111111111

07-Jul 6226.01613512.3104.0567
""""'''"11'08-Jul
5193.02516018.5122.5543

09-Jul

4149.0111719.1131.6543

10-Jul

5189.02619719.3150.9559

11-Jul

6239.513032777 .1228.0

12-Jul

4173.115548294.9322.9558

13-Jul

5207.57956149.8372.7567

14-Jul

3117.02158215.7388.4561

15-Jul

5179.555874.1392.5556

16-Jul

4145.56264938.3430.8550

17-Jul

5193.5220869132.8563.6578

18-Jul

4166.07794648.0611. 5

19-Jul

5210.02391185125.9737.5574

20-Jul

3120.065125041.1778.6587

21-Jul

5228.52801530166.0944.5593

22-Jul

4157.037156728.0972.6587

23 -Jul

4172.048161531.61004.1577

24-Jul

5192.067168249.21053.3587

25-Jul

5192.583176557.51110.8578

26-Jul

4164.081184654.81165.7578

27 -Jul

3114.529187561.81227.5

28-Jul

3131. 5106198158.91286.4568

29-Jul

5109.530201148.31334.7576

30-Jul

4147.531204222.91357.6579

7



Table 2. Estimated sockeye salmon salmon catch by date and station, Upper Cook

Inlet offshore test fish project, 1990.

Station Number

Date

23456789Total

01-Jul

1 67412 21
02-Jul

3a21 06

03-Jul
a 21441a 21

04-Jul
0520 07

05-Jul
1 1720890 55

06-,Jul
090a 09

07 -Jul
0 18160 16

08-Jul
26161 025

09-Jul
1 00100 011

10-Jul
3318a2 26

11-Jul
0 035113 9 130

12-Jul
1511588 155

13-Jul
a645280 79

14-Jul
3513 21

15-Jul
00311 5

16-Jul
42a56 62

17-Jul
43697110 220

18-Jul
125717 77

19-Jul
00209210 239

20-Jul
65 00 65

21-Jul
0691211674 280

22-Jul
39214 37

23-Jul
1102512 48

24-Jul
022832 5 67

25-Jul
0206201 83

26-Jul
064134 81

27-Jul
6177-1 29

28-Jul
32101 106

29-Jul
131817 30

30-Jul
0922a 31

Total

3813931053164743102042

%

0.14.01.915.226.031.721.10.0100.0
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"Table 3.

Estimated sockeye salmon salmon CPUE by date and station, Upper Cook"Inlet offshore test fish project, 1990. '.
••"II

Station Number
iIlI""

Date

23456789Tota 1
1-4

··llt01-Jul

1.3 4.75.33.20.81.6 16.9J
02-Jul

2.40.01.3.0.8 0.04.4

03-Jul

0.0 1.610.23.10.80.0 15.8"1\

04-Jul

0.04.01.60.0 0.05.6••
05-Jul

0.8 12.914.16.27.60.0 41.7

06-Jul

0.07.30.00.0 0.07.3.... '"

07 -Jul
0.0 0.86.00.84.70.0 12.3

08-Jul

1.64.711.40.8 0.018.5
,iI

09-Jul

0.8 0.00.07.90.4 0.09.1
,.",10-Jul

2.42.512.90.01.6 19.3

ll-Jul

0.0 0.02.53.963.96.8 77 .1'"

12-Jul
0.936.011. 246.8 94.9

13-Jul

0.04.627.917.30.0 49.8"lII

14-Jul

2.53.79.4 15.7••
15-Jul

0.00.02.40.80.8 4.1

16-Jul

3.41.60.033.3 38.3"'!II
17-Jul

3.33.08.258.859.5 132.8

18-Jul

0.81.633.212.3 48.0
.iI

19-Jul

0.00.016.47.0102.5 125.9
""Ill20-Jul

41.1 0.00.0 41.1

21-Jul

0.044.062.611.248.2 166.0,"'
22-Jul

2.46.915.72.9 28.0

23-Jul

0.88.115.37.3 31.6",lOt

24-Jul

0.016.56.322.34.1 49.2'.25-Jul
0.016.640.00.00.9 57.5

26-Jul

0.04.628.322.0 54.8"lOt

27 -Jul
5.112.95.338.5 61.8

28-Jul

2.21.655.0 58.9
Hi

29-Jul

4.118.96.26.013.1 48.3,"30-Jul
0.07.415.50.0 22.9

..,--
Tota 1

3.054.234.2244.2352.1430.7239.10.01357.6 "1\

'"
%

0.24.02.518.025.931.717.60.0100.0

"',",••."••9

'"

0,'; ••••••••••. W~I li·1 I 1'1

"I jJlI I, III I'1.lllllil""II~'l;!1 I .•••IHj",I,j, I01I I,; .'lii~I!''''I~.~'' I ! I ,I ~•• ,.'~ I ,+



Table 4. Mean date of the sockeye salmon return across Anchor Point

transect by year, Upper Cook Inlet, Alaska offshore test
fish project.

Year Mean DateaCalendar

(t)

Date

1979

18.4July 11
1980

22.7July 15
1981

13.2July 06
1982

24.2July 17
1983

22.6July 15
1984

18.4July 11
1985

22.7July 15
1986

.
23.0 July 16

1987

25.7July 18
1988

20.6July 13
1989

21.6July 14
1990

25.6July 18

1979-1989

21.6July 14

a Day (t) 1 = June 24.
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Table 5The 1990 upper Cook Inlet. Alaska cononerclal salmon harvesta

Number of

CHINOOKSOCKEYECOHOP 11\1(CHUIITOTAL
Date

Deliveries Dally cumulativeDally CumulativeDally CumulativeDally CumulativeDa I Iy Cumulat IveDally Cumulative

5-25 fr I

7 19196565 8.8.
5-28 Mon

7 .665136201 182266
6-01 fli

93.1.06.57658 7981.06.
6-0. MOn

1193.0183.• 2.1.0601.71822 •• 0805. u.
6-08 fr I

3163.HO 5772.295 2 5935.737
6-11 MOn

1323.3876.8273.2895.58. 2 6.67612.• 13
6-15 fI I

10 216.8.81.2116.795 2 1.23213.6.5
6-18 Mon

1632.2839.1312.10.8.89916183333•.• 0918.054
6-22 fr I

27 519.182 7799.678 1832583218.886
6-25 Mon

.911.05810.2408.38318.0611230691.6811.68611. 14030.026
6-29 fI I

604 57810.81819.98738.0.81011312029•. 5066.19225.19255.218
7-02 Mon

826 50111. 319.'.02579.0733.7.781001296.27612.• 68.8.2.9103.• 67
7-06 fI I

999 39011.709108.305187.3781.6682.1465.18320.59633.06.131.01323•.• 80
7-09 Mon

912 34212.051177.0.536•.• 235.• 977.643.286113•. 08.67.148217.396451.876
7-13 fr i 109 10312.1543.806368.2297988.Hl 28289393268.0805.921.57.797
7-16 Mon

997 .,112.565731.• 031. 099.63229.6.338.0U7.5048.39765.366133.•• 683•. 3271.292.12.
7-18 Wed

953 • 5813.023109.5371.209.1691.60339.6871.95110.348•. 075137.521117.62•1..09.148

t
7-20 frl1292 .9813.521738.8601.9.8.0295•.• 149•. 16133.• 6143.80955.357192.878882.6502.292.398

7-21 Sat
1010 HI13.962166.1552.114.18.1.66795.8283.940.7.1491.59919•.• 77173.8022.• 66.200

7-22 sun
221 4514.00731.2712.145 .• 5537996.2071.14•• 8.893671195.14833.5102 .• 99.710-' -' 7-23 Mon1199 39814.• 05365.8812.511. 33630.666126.87336.68985.58219.3632\ •. 511.52.9972.952.707

7-25 Wed
658 10814.51362.9672.514.3031.20.128.0775.41091.0023.65.218.16573.3533.026.060

7-26 Thu
688 20214.71571.2652.645.5682.15.130.231•. 93395.9351.368219.53379.9223.105.982

7-27 frl
1306 30115.016391.4863.037.05.53.93018•. 16145.251'.1.1863\.717251.250522.6853.628.667

7-28 Sat

24 15.0165.2293.0.2.2831.251185.• 12168141.35.1.586252.8368.23.3.636.901
7-29 Sun

148 8715.103127.2863.169.56915.022200.• 3.17.596158.9509 .• 99262.335169.4903.806.391
7-30 Mon

123. 2.315.3.6252.07.3.• 21.64371. 882272.31650.602209.55227.•• 0289.775.02.2.1•. 208.632
7-31 Tue

935 20415.55061.• 793.• 83.12211.98328•. 29915.• 73225.025•. 017293.79293.156•. 301.788
8-01 Wed

19 15.5502.14.3.• 85.2661.7U286.083651225.676 lH293.936•. 723•. 306.511
8-03 fr I

1005 18115.73141.9603.527.22651.150337.23347.577273.25316.595310.531157.• 63•.• 63.97.
8-06 Mon

821 13715.8683•. 69.3.561. 92028.396365.62960.002333.25516.535327.066139.76••. 603.738
8-08 wed

92 215.8702.4983.56 •.• ,86.871372.5001. 23833•.• 93761327.82711.370•. 615.108•
8-10 fr I6.1 10515.97516.7323.581.15028.012400.512133.624.68.1178.762336.589187.235•. 802.343

.•
8-13 MOn5.2 7516.05010.6013.591.75129.035• 29.5.798.300566.• 176.6803.3.26914•. 691•. 947.03.

8-15 wed

359 4216.092•. 5893.596.3.017.135.46.68229.1.2595.5591. 6813••. 95052.5894.999.623
8-17 fr I

159 316.0951. 9783.598.31811. 070.57.7522.•••598.0032.5523.7.50218.0.75.017.670
8-20 Mon

91 •16.0991.5463.599.86 •7.• 67• 65.219.77598.• 801. 567349.06911.0615.028.731
8-22 wed

9. 216.1011.• 463.601.3109.146.14.365933599.• 13 3263.9.39511.8535.0.0.58.
8-24 fr I

127 216.1031.2583.602.5688.279.82.6 ••3.986603.3991.027350.• 221•. 5525.055.136
8-27 Mon

60 16.1035663.603.13 • 6.0.9• 88.693130603.529 403350.8257.1.85.062.28.
8-29 Wed

51 216.105 3893.603.523 5.146.93.839 58603.587 107350.9325.7025.067.986
8-31 fr I

.8 16.1052123.603.735 3.263497.102 18603.605 114351.1063.6675.071. 653
9-03 Mon

3. 16.1051973.603.932 1.260.98.362 8603.613 63351.169 1.5285.073.181
9-05 wed

14 16.105143.603.946 .22498.78. 603.6133351.172 4395.073.620
9-07 Fr i

22 16.105913.60 •. 037 888499.672 12603.625 16351.188 1.0075.074.627
9-10 Mon

13 16.105273.60 •. 06. 3.7500.019 5603.630 9351. 197 3885.075.015
9-14 fri

1 16.1053.60 •. 0647500.026 603.630351.19775.075.022I a Source of data, upper cook Inlet fish Ticket System (Ruesch.
Alaska Department of fish and ca ••e. personal cOll1l1lunlcatlon).!

~

"
J"1J•..~~•.......JLJLJi ~.J'---'jJij:L ., It tiI *'•••• 11 i

.t i. J Ii ~ '" J • ..•



Table 6. Total offshore test fish CPUE and the total sockeye

salmon return estimates made during the 1990 Upper

Cook Inlet, Alaska salmon fishing season.

Best Tota 1

Fit

ReturnReturn
Date

Accum.YearMSSDEVb PassageTotal to Date Estimate
CPUEa

RateCPUE(X 106) (X 106)

10-Jul

150.919870.0003014,3828190.6613.6

11-Jul

228.019870.0005114,382898-3.9

13-Jul

372.719870.0013454,3821,139-5.0

16-Jul

430.819870.0011534,6691,1492.0125.3

21-Jul

944.519870.0021943,6261,3573.4244.9

a Accumulated CPUE recorded from start of test fishery to day
of estimate of total CPUE.

b Mean sum of squared deviation.
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Table 7. Estimates of relative error associated with the total

CPUE and total sockeye salmon return predictions made by

the Upper Cook Inlet, Alaska offshore test fish project,
1990.

Total Returnb

.~

••

••

""I

Date

Percent Estimate Relative

of of Error

Migration Total (%)

Percent Estimate Relative

of of Error

Migration Total (%)

10-Jul

ll-Jul

13-Jul

16-Jul

21-Jul

12.4

15.1

21.9

35.5

63.0

819

898

1,139

1,149

1,357

-41. 7

-36.0

-18.9

-18.2

- 3.3

13.2

40.2

68.5

3.6

5.3

4.9

-28.0

6.2

-2.0

"''''

..

a Total CPUE for season was 1,404. Percent migration based on curve fit

of daily index point~.

b Total sockeye salmon return was 5.0 million fish. Percent of

migration based on adjusted total return.

13
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Table 8. Estimates of sockeye salmon catchability,

passage rate, and the relative error of

those estimates, Upper Cook Inlet, Alaska
offshore test fish project, 1990.

Catchabi 1ittPassage Rateb

Relative

_1_Relative

q

Error qError

Date
(%)(%)

10-Jul

0.00022858.34,38223.1

16-Jul

0.00021448.64,66931.1

21-Jul

0.00027691.73,62618.3

a Catchabilty (q) for 1990 was 0.000144.

b Passage rate for 1990 was 3,561 fish. Passage

rate was calculated using a total sockeye return

pass the transect of 5.0 million fish.
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Figure 1.
location of

Map of Upper Cook Inlet. Alaska.
Offshore Test Fish transect.
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Figure 2. Daily CPUE for sockeye salmon recorded during the 1990

Offshore Test Fish project. Upper Cook Inlet, Alaska.
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Figure 3. Cumulative CPUE for ·sockeye salmon recorded during the 1990 Offshore

Test Fish project, Upper Cook Inlet, Alaska.
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Figure 4. Cumulative proportions estimated for the sockeye salmon return to

Upper Cook Inlet, Alaska, in 1990.



Appendix A.1. Summary of pink salmon salmon fishing

effort, daily and cumulative catch, and

daily and cumulative CPUE, Upper Cook

Inlet offshore test fish project, 1990.

,..

."

Number

of
Date Stations

Mean

Fishing
Time

(min)

Catch

Daily Cumul.

CPUE

Daily Cumul.

01-Jul

02-Jul

03-Jul

04-Jul

OS-Jul

06-Jul

07-Jul

08-Jul

09-Jul

10-Jul

ll-Jul

12-Jul

13-Jul

14-Jul

lS-Jul

16-Jul

17-Jul

18-Jul

19-Jul

20-Jul

21-Jul

22-Jul

23-Jul

24-Jul

2S-Jul

26-Jul

27 -Jul

28-Jul

29-Jul

30-Jul

6
S
6
S
6
S
6
5
4
5
6
4
S
3
5
4
5
4
5
3
5
4
4

5
5
4
3
3
5
4

236.5

197.0

225.0

181. 5

228~S

177 .0

226.0

193.0

149.0
189.0

239.5

173.1

207.5

117.0

179.S

14S.S

193.5

166.0

210.0

120.0

228.5

157.0

172.0

192 .0
192.S

164.0

114.5

131. S

109.S
147.S

19

a
a
a
a
a
a
a
a
a
a
2
5
a
4
2

3
4
3

10
1

33
11
21
19

9
19
14
17

11
10

a 0.0
a 0.0
a 0.0
a 0.0
a 0.0
a 0.0
a 0.0
a 0.0
a 0.0
a 0.0
2 1.3
7 3.2
7 0.0

11 3.0
13 1.6

16 1.8

20 2.3
23 1.9
33 5.6
34 0.6
67 20.9
78 8.3

99 14.6

118 13.9

127 5.8

146 13.2

160 10.7

177 9.5

188 17.3

198 7.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.3

4.6

4.6
7.6
9.2

11.0

13.3

15.2

20.8

21.4

42.3

50.6

6S.2

79.2

8S.0

98.1

108.8

118.3

135.6

142.8

••
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Appendix A.2. Estimated pink salmon salmon catch by date

and station, Upper Cook Inlet offshore test

fish project, 1990.

Station Number

Date

23456789Total

01-Jul

aaaaaa a
02-Jul

aaaa aa
03-Jul

aaaaaa a
04-Jul

aaaa aa
05-Jul

aaaaaa 0

06-Jul
0aaa aa

07-Jul

aaaaaa a
08-Jul

a00a 00

09-Jul
aaaaa aa

10-Jul

0aaa0 a
11-Jul

aaa11a 2

12-Jul

a212 5

13-Jul

0a0aa 0

14-Jul
112 4

15-Jul
aa2aa 2

16-Jul

a003 3

17-Jul

00022 4

18-Jul

a021 3
19-Jul

011a8 10

20-Jul

1 aa 1

21-Jul

a67911 33
22-Jul

0533 11

23-Jul

6348 21

24-Jul
a9181 19

25-Jul

0a9aa 9

26-Jul

07210 19

27-Jul

167a 14

28-Jul

1a16 17

29-Jul

11a27 11

30-Jul

a19a 10

Tota 1

01843506729a198

%

0.00.54.021. 725.333.8 14.60.0100.0
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Appendix A.3.

Estimated pink salmon salmon CPUE by date
and station, Upper Cook Inlet offshore test

~

fish project, 1990.

..•

I~H'

I
,;

Station Number ""1oJ
Date

23456789Total

"1J01-Jul
0.00.00.00.00.00.0 0.0

02-Jul
0.00.00.00.0 0.00.0 ,.,03-Jul

0.00.00.00.00.00.0 0.0 I

04-Jul
0.00.00.00.0 0.00.0 1

05-Jul

0.00.00.00.00.00.0 0.0
06-Jul

0.00.00.00.0 0.00.0
'''''11

07-Jul

0.00.00.00.00.00.0 0.0 »

08-Jul
0.00.00.00.0 0.00.0

09-Jul
0.00.00.00.00.0 0.00.0 "'11\

10-Jul
0.00.00.00.00.0 0.0 Iill-Jul 0.00.00.00.80.60.0 1.3

12-Jul
0.01.40.71.1 3.2 """13-Jul

0.00.00.00.00.0 0.0
14-Jul

0.80.71.4 3.0 ••

15-Jul
0.00.01.60.00.0 1.6

16-Jul
0.00.00.01.8 1.8

"lOll

17-Jul

0.00.00.01.21.1 2.3 ",
18-Jul

0.00.01.20.7 1.9
19-Jul

0.00.80.80.03.9 5.6 "Ill
20-Jul

0.6 0.00.0 0.6
21-Jul

20.9
141

0.0 3.83.66.37.2
22-Jul

0.03.82.22.2 8.3 'l'lll23-Jul
4.92.42.44.9 14.6

24-Jul
0.06.70.85.60.8 13.9 LtjiI

25-Jul
0.00.05.80.00.0 5.8

26-Jul
0.05.31.46.5 13.2 .i~

27-Jul

0.84.65.30.0 10.7 I'.
28-Jul

0.70.08.7 9.5
29-Jul

4.16.30.01.55.4 17.3 ]30-Jul
0.00.86.40.0 7.2

1.,,-,

Total

0.00.69.837.733.842.4 18.40.0142.8 '1
,

, j
%

0.00.46.926.423.729.7 12.80.0100.0
"'.

JO

l~'~,

jl21

""I

,.J"_IIi"10.'1 1"1_11." I
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Appendix B.1. Summary of chum salmon salmon fishing
effort, daily and cumulative catch, and

daily and cumulative CPUE, Upper Cook

Inlet offshore test fish project, 1990.

MeanCatchCPUE
Number

Fishing
of

Time

Date

Stations(min)DailyCumul .DailyCumul .

01-Jul

6236.5 110.8 0.8
02-Jul

5197.0 010.0 0.8
03-Jul

6225.0 563.7 4.5

04-Jul
5181.5 6124.99.4

05-Jul
6228.5 152710.720.1

06-Jul

5177 .0 1280.821.0

07-Jul
6226.0 7355.526.5

08-Jul
5193.0 2371.528.0

09-Jul
4149.0 0370.028.0

10-Jul
5189.0 3402.330.3

ll-Jul
6239.5 175711.541.8

12-Jul

4173.18213944.586.3
13-Jul

5207.5 2316214.7101. 0
14-Jul

3117.02218416.6117.5
15-Jul

5179.5 21861.6119.1

16-Jul
4145.52621220.0139.1

17-Jul
5193.511833067.6206.7

18-Jul

4166.0 123427.7214.4

19-Jul

5210.0 8342548.3262.7
20-Jul

3120.0 24271.3264.0

21-Jul

5228.5 5748433.8297.9

22-Jul

4157.0 64904.4302.3

23-Jul

4172.02151113.2315.5

24-Jul

5192.0 95206.7322.3

25-Jul

5192.5 2254214.6336.9

26-Jul
4164.03357522.6359.4

27-Jul

3114.5 05750.0359.4

28-Jul

3131. 51959410.6370.1

29-Jul

5109.5 66004.5374.6

30-Jul

4147.5 16010.7375.3

22
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'lili_Appendix B.2.

Estimated chum salmon salmon catch by date

and station, Upper Cook Inlet offshore test
"''''

fish project, 1990.
,~

Station Number

"]

Date

23456789Total "]

~fi'"

I
01-Jul

aa1aaa 1 ~
02-Jul

aaaa aa
03-Jul

a14aaa 5 ~kl'
04-Jul

15aa a6
05-Jul

a3120a0 15
,jj

06-Jul

0a1a 01
"'1l07 -Jul 2a221a 7

08-Jul

aa11 02 ~
09-Jul

aa000 0a
10-Jul

1a101 3 li\

ll-Jul

a a1385 17 '"12-Jul
a3277 82

13-Jul

a31820 23 '!\
14-Jul

4117 22

15-Jul

aa11a 2
•••

16-Jul

1a619 . 26

17-Jul

1a22887 118
w••

18-Jul

0075 12 1<1'

19-Jul
aa20459 83

20-Jul

2 aa 2 ,"-

21-Jul
0326523 57 ••22-Jul

0024 6

23-Jul

02712 21
'"24-Jul

0243a 9 ,
25-Jul

a319aa 22 H,I

26-Jul

a51513 33

27 -Jul

aaaa 0 "'I!f

28-Jul

a118 19 ,..I

29-Jul

a0a51 6

30-Jul

aa1a 1 ]
Total

25550140223176a601
II"

%

0.30.80.88.323.337.1 29.30.0100.0
' j

,..~
11I_j

••
23

'''I
,./,_-'-llII,.I,',lj 1,<1.11,'II
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Appendix B.3. Estimated chum salmon salmon CPUE by date

and station, Upper Cook Inlet offshore test

fish project, 1990.

Station Number

Date

23456789Total

01-Jul

0.00.00.80.00.00.0 0.8

02-Jul
0.00.00.00.0 0.00.0

03-Jul
0.00.82.90.00.00.0 3.7

04-Jul
0.94.00.00.0 0.04.9

05-Jul
0.02.38.50.00.00.0 10.7

06-Jul
0.00.00.80.0 0.00.8

07-Jul
1.60.01.51.60.80.0 5.5

08-Jul
0.00.00.70.8 0.01.5

09-Jul
0.00.00.00.00.0 0.00.0

10-Jul
0.80.00.70.00.8 2.3

ll-Jul
0.0 0.00.82.34.53.8 11.5

12-Jul
0.02.11.540.9 44.5

13-Jul
0.02.311.11.20.0 14.7

14-Jul
3.40.712.4 16.6

15-Jul
0.00.00.80.80.0 1.6

16-Jul
0.90.07.811.3 20.0

17-Jul
0.80.02.717.0 47.1 67.6

18-Jul
0.00.04.13.6 7.7

19-Jul
0.00.016.43.1 28.8 48.3

20-Jul
1.3 0.00.0 1.3

21-Jul

0.01.913.43.5 15.0 33.8

22-Jul

0.00.01.52.9 4.4

23-Jul
0.01.64.37.3 13.2

24-Jul
0.01.53.22.10.0 6.7

25-Jul

0.02.312.30.00.0 14.6

26-Jul
0.03.810.38.4 22.6

27-Jul
0.00.00.00.0 0.0

28-Jul

0.00.89.8 10.6

29-Jul
0.00.00.03.70.8 4.5

30-Jul

0.00.00.70.0 0.7

Tota 1

1.63.83.937.598.0 134.2 96.20.0375.3

%

0.41.01.010.026.135.8 25.60.0100.0
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t.,,'.j,iIf""'\Appendix C.!.

Summary of coho salmon salmon fishing ••
effort, daily and cumulative catch, and

daily and cumulative CPUE, Upper Cook

''''''
Inlet offshore test fish project, 1990 .

.""
"ll\

..,Mean
CatchCPUE

Number
Fishing

,,'"

of

Time ..,
Date

Stations(min)DailyCumul .Dai lyCumul . .'"
01-Jul

6236.5 000.0 0.0
••

02-Jul

5197.0 000.0 0.0
k1i:'"03-Jul

6225.0 000.0 0.0

04-Jul

5181.5 000.0 0.0 III

05-Jul
6228.5 553.6 3.6

06-Jul

5177 .0 050.0 3.6 "'"

07-Jul

6226.0 050.0 3.6
11'-08-Jul

5193.0 6114.58.0

09-Jul

4149.0 0110.08.0 "ll\

10-Jul
5189.0 5163.811.8

ll-Jul

6239.5 4202.714.5
••

12-Jul

4173.1 284814.929.4

13-Jul

5207.5 6544.033.4
",'"

14-Jul

3117.0 2561.434.8 i"
15-Jul

5179.5 4603.238.1

16-Jul

4145.5 16769.547.6 "ll\

17-Jul

5193.5 3411023.971.5 ••18-Jul
4166.0 91195.877 .3

19-Jul

5210.0 2114014.992.2 '"
20-Jul

3120.0 91496.198.3

21-Jul

5228.5 5720636.5134.8
,•.

22-Jul

4157.0 52113.7138.5

23-Jul

4172.013034179.6218.1
,'"

24-Jul

5192.0 1835913.6231. 7 •••

25-Jul
5192.5 2938818.8250.5

26-Jul

4164.0 2641417.5268.1 .",

27 -Jul

3114.5 84226.1274.1 .,.28-Jul
3131. 5164389.8284.0

29-Jul

5109.5 644410.1294.1 ""
30-Jul

4147.5 64504.4298.5 ..,
'MIl
••

"II,
ti.

25

,.,.

Ht""''';·I.,~j·I''I.II;·· I
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Appendix C.2. Estimated coho salmon salmon catch by date

and station, Upper Cook Inlet offshore test

fish project, 1990.

Station Number

Date

23456789Total

Ol-Jul

000000 0

02-Jul

0000 00

03-Jul

000000 0

04-Jul

0000 00

05-Jul
014000 5

06-Jul

000a aa
07-Jul

aaa000 a
08-Jul

0024 06

09-Jul
0aa00 aa

10-Jul

10310 5

11-Jul

000121 4

12-Jul

aa028 28

13-Jul
02400 6

14-Jul
002 2

15-Jul

0031a 4

16-Jul

aaa16 16

17-Jul

1a51711 34

18-Jul

a261 9

19-Jul

00696 21

20-Jul

7 a2 9
21-Jul

0791526 57

22-Jul

0203 5

23-Jul

0a8545 130

24-Jul

a0486 18

25-Jul

01280a 29

26-Jul

011411 26

27-Jul

a44a 8

28-Jul

a412 16

29-Jul

01032 6

30-Jul

1a5a 6

Total

a9224183180520450

%

0.02.00.45.340.740.0 11.60.0100.0
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,.IAppendix C.3.
Estimated coho salmon salmon CPUE by date

'''\and station, Upper Cook Inlet offshore test
fish project, 1990.

•••

"'"
ttJ'Station Number

..",

,.Date
23456789Total

'llt
,,/I

01-Jul
0.00.0' 0.00.00.00.0 0.0

02-Jul
0.00.00.00.0 0.00.0 'llt

03-Jul
0.00.00.00.00.00.0 0.0

04-Jul
0.00.00.00.0 0.00.0

••

05-Jul

0.00.82.80.00.00.0 3.6 ••••06-Jul
0.00.00.00.0 0.00.0

07-Jul
0.00.00.00.00.00.0 0.0 HM

08-Jul
0.00.01.43.0 0.04.5

09-Jul
0.00.00.00.00.0 0.00.0 '-f'W\

10-Jul
0.80.02.10.80.0 3.8

I

j •.!jI/ll-Jul
0.00.00.00.81.10.8 2.7

12-Jul
0.00.00.014.9 14.9 <'lI\

13-Jul
0.01.52.50.00.0 4.0

14-Jul
0.00.01.4 1.4

,..

15-Jul

0.00.02.40.80.0 3.2
'"'\16-Jul 0.00.00.09.5 9.5

17-Jul
0.80.06.810.36.0 23.9 ..J

18-Jul

0.01.63.50.7 5.8
19-Jul

0.00.04.97.02.9 14.9 ~
20-Jul

I

4.4 0.01.6 6.1 .,.,
21-Jul

0.04.54.710.5 17.0 36.5
22-Jul

0.01.50.02.2 3.7 ]23-Jul
0.00.052.027.5 79.6

24-Jul
0.00.03.25.64.9 13.6

25-Jul
0.00.818.10.00.0 18.8

:]
26-Jul 0.00.89.77.1 17.5

27-Jul
0.03.03.00.0 6.1

28-Jul
0.03.36.5 9.8

29-Jul
0.06.30.02.21.5 10.1

"]30-Jul
0.90.03.50.0 4.4 l·f

'"

Total
0.06.11.622.9 121.9 113.0 33.00.0298.5 !

,,j
%

0.02.10.57.740.837.9 11.10.0100.0
~.,

~II I
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Appendix 0.1. Summary of chinook salmon ·salmon fishing

effort, daily and cumulative catch, and

daily and cumulative CPUE, Upper Cook

Inlet offshore test fish project, 1990.

MeanCatchCPUE
Number

Fishing
of

Time

Date

Stations(min)Dai lyCumul.DailyCumul .

01-Jul

6236.5 aa0.0 0.0

02-Jul

5197.0 aa0.0 0.0

03-Jul

6225.0 aa0.0 0.0

04-Jul
5181.5 aa0.0 0.0

05-Jul
6228.5 221.51.5

06-Jul

5177 .0 a20.0 1.5

07 -Jul
6226.0 020.0 1.5

08-Jul

5193.0 020.0 1.5

09-Jul
4149.0 020.0 1.5

10-Jul

5189.0 020.0 1.5

11-Jul
6239.5 020.0 1.5

12-Jul .

4173.1 020.0 1.5

13-Jul
5207.5 a20.0 1.5

14-Jul

3117.0 a20.0 1.5

15-Jul

5179.5 020.0 1.5

16-Jul

4145.5 020.0 1.5

17-Jul

5193.5 a20.0 1.5

18-Jul

4166.0 020.0 1.5

19-Jul
5210.0 351.52.9

20-Jul

3120.0 050.0 2.9

21-Jul

5228.5 a50.0 2.9

22-Jul

4157.0 050.0 2.9

23-Jul

4172.0 a50.0 2.9

24-Jul

5192.0 050.0 2.9

25-Jul

5192.5 a50.0 2.9

26-Jul

4164.0 a50.0 2.9

27-Jul

3114.5 050.0 2.9

28-Jul

3131.5 a50.0 2.9

29-Jul

5109.5 a50.0 2.9

30-Jul

4147.5 050.0 2.9
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•.1Appendix 0.2.
Estimated chinook salmon salmon catch by

date and station, Upper Cook Inlet offshore

""'

test fish project, 1990 .

••

'I,,,
.""Station Number

'i"'"

,.Date
234 56789T ota 1

'~l'.
01-Jul 000000 0

02-Jul

0000 00 ''''
03-Jul

aaaaaa a
04-Jul

aaaa aa •••

05-Jul

aa11aa 2
06-Jul

aaaa aa "~

07-Jul

aaaaaa a '<II

08-Jul
aaa0 aa

09-Jul

0a0a0 aa li!I\

10-Jul

aaaaa a I
j,""ll-Jul aaaaaa a

12-Jul

aaaa a
""I13-Jul
00000 a

14-Jul

aaa a •••

15-Jul

aaaaa a
16-Jul

aaaa a '~

17-Jul

aaaaa a .J

18-Jul

aaaa a
19-Jul

aaaa3 3 ,
20-Jul

a aa a I
"oJ21-Jul

a0a00 a
22-Jul

0aa0 0

']
23-Jul

aaaa a
24-Jul

aaaa0 0 l,·~

25-Jul
aa0a0 a

26-Jul

0aaa a ]27 -Jul

a0aa a
28-Jul

aaa a
29-Jul

00a0a a ~,
30-Jul

aaa0 a I

.J

Total

0aa11a30 5 ~

l ..,~%

0.00.00.020.020.00.0 60.00.0100.0 .~
//I~,j/29

~~
".Mi''.~li'I"_H.I,il'I' I

I,,·,fIll I" IIi .'"1"" *",,"'1 ~P!l loMHlili'··lIlh·,;,'!'ll,,'IIII"",,';fIi,,*III~lIiIf..;1 , I'k .• ,'"~. I ; I



Appendix 0.3. Estimated chinook salmon salmon CPUE by

date and station, Upper Cook Inlet offshore

test fish project, ,1990.

Station Number

Date

23456789Total

01-Jul

0.00.00.00.00.00.0 0.0

02-Jul
0.00.00.00.0 0.00.0

03-Jul
0.0 0.00.00.00.00.0 0.0

04-Jul
0.00.00.00.0 0.00.0

05-Jul
0.00.00.70.80.00.0 1.5

06-Jul
0.00.00.00.0 0.00.0

07-Jul
0.00.00.00.00.00.0 0.0

08-Jul
0.00.00.00.0 0.00.0

09-Jul
0.00.00.00.00.0 0.00.0

10-Jul
0.00.00.00.00.0 0.0

ll-Jul
0.0 0.00.00.00.00.0 0.0

12-Jul
0.00.00.00.0 0.0

13-Jul
0.00.00.00.00.0 0.0

14-Jul
0.00.00.0 0.0

15-Jul
0.00.00.00.00.0 0.0

16-Jul
0.00.00.00.0 0.0

17-Jul
0.00.00.00.00.0 0.0

18-Jul
0.00.00.00.0 0.0

19-Jul
0.00.00.00.01.5 1.5

20-Jul
0.0 0.00.0 0.0

21-Jul
0.00.00.00.00.0 0.0

22-Jul
0.00.00.00.0 0.0

23-Jul
0.00.00.00.0 0.0

24-Jul
0.00.00.00.00.0 0.0

25-Jul
0.00.00.00.00.0 0.0

26-Jul
0.00.00.00.0 0.0

27-Jul
0.00.00.00.0 0.0

28-Jul

0.00.00.0 0.0

29-Jul
0.00.00.00.00.0 0.0

30-Jul

0.00.00.00.0 0.0- Total

0.00.00.00.70.80.01.50.02.9

%

0.00.00.023.926.40.0 49.60.0100.0
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Appendix F.l. Chemical and physical observations made in Upper

Cook Inlet, Alaska during the conduct of the 1990

offshore test fish project.

AirWater Wind Water

Temp. Temp. Vel.

Wind TideSalinity Depth Secchi
Date

Station(c)(c} (knots) DirA Stage-(ppt)(f)(m)

01-Jul

21211125425276
4

11101064 26266
5

111086425495.5

6

119.546125483.5

7

121046326464.5

8

121086325304

02-Jul

91110226424202

7
1410206424452

6
1611186424462.5

5
149186425362.8

3
1411136425208.5

03-Jul
213101014 24265

4
1411.571424.8272.5

5
141268426433

6
151148424493

7
1512.538428453

8
161238132304

04-Jul
91010125323192

7
1311.5185421452.5

6
1111125422.5442

5
1212125422392

3
131086425205.5

05-Jul

21111.5156223284

4
1211.5116430243

5
1111.576421.5372

6
1112116421.5503.5

7
1212.5126421434

8
1512.5176421324

06-Jul

91211.5126321.5223.5

7
1212106322423.5

6
151196322.5474.5

5
1212.586320323.5

3
141146323.5235

07-Jul

21212.500322264.3

4
121358320.5233.5

5
1312.5128420.5363.5

6

1212.5188420.5473.5
7

1212.5188421.5463.5
8

1412168421283

-continued-
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Appendix F.!. (p 3 of 4)

AirWater Wind Water

Temp. Temp. Vel.

Wind TideSalinity Depth Secchi
Date

Station(c)(c) (knots) DirA Stage-(ppt)(f)em)

16-Jul

5.11101044213511
3

12111344222010
17-Jul

413121543 19.5248
5

1310124422437

6
1312124419483

7
1413144419463

8
14131244 19314

18-Jul
71212.51243 18.5433

6
141300219432.5

5
1311004213711.5

4
1411004212110.5

19-Jul
41311aa2. 2024.55

5
151100421436

6
111166421497

7
1213124421432.5

8
1413134419372.5

20-Jul
710132063 18442

6
11132063 19432.5

3
15900323.228

21'-Jul
413110a320245

5
1411.5aa320.5357

6
1613a0421474.5

7
1412aa420413.3

8
13120a419.5383.5

22-Jul
71011.586119473.3

6
111266320473.5

5
1312763 19353

3
1511aa321187

23-Jul
4111176120246

5
11115632131.85

6
1312.5863 19.546.53

7
1212116320392

24-Jul
81011.5142319323

7
1112142320453

6
1112122320483

5
1112148320355

3
1112aa320205.5

25-Jul

41611aa3 18238
5

1412253 19363
6

141135320483

7
1312.500419442.8

-continued-
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Appendix F.1. (p 4 of 4)

Air Water Wind Water

Temp. Temp. Vel. Wind Tide Salinity Depth Secchi
Date Station (c) (c) (knots) DirA Stage- (ppt) (f) (m)

A Wind direction code l=north,2=northeast,3=east,4=southeast,
5=south,6=southwest,7=west,8=northwest

- Tide stage code l=high,2=low,3=ebb,4=flood

25-Jul
26-Jul

27-Jul

28-Jul

29-Jul

30-Jul

8 121300419323
7

1011.5101424494
6

1011.5128119.5517
5

1012108319377.5
3

1013148318188
4

1011168319248
5

1112198318.5377
6

1111218320453
7

-1-1-1-1-1-1-1-1
7

1111248419.5462.5
6

1211172419474
5

1110202121434
4

1010122416287
5

101092320505
6

101142317494
7

111142318433
8

121242318313
7

101100418383
6

111300418493
5

121100418.53711
3

141100419219

35

,ul

••

••

]
]
"

,j
"~ie,

• 10

..

••

.d

~II I

, I
~.'·1 I




